Objective: To evaluate the association between HIV infection and puerperal sepsis among women in Zimbabwe.
15-49 years. 6 Therefore, a need exists to assess the interaction of this high burden of HIV infection with puerperal sepsis among postpartum women. In a systematic review, Calvert and Ronsmans 5 noted that women infected with HIV had a greater than three-fold increased risk of developing puerperal sepsis than did women without HIV infection.
This risk rose to six-fold when the analysis was limited to studies that assessed only women who had undergone cesarean delivery. 5 Infection with HIV has been associated with severe clinical manifestations in most studies of pelvic inflammatory disease. 7 Although evidence exists that HIV infection increases the risk of postpartum infections, 5 there is insufficient information on the association of HIV infection with the bacteriological and clinical outcomes of puerperal sepsis.
The aim of the present study was to evaluate the association between puerperal sepsis and HIV-infection status among women in Zimbabwe.
| MATERIALS AND METHODS
A subanalysis was performed using data from a prospective cohort study that had been conducted between September 2, 2014, and July A convenience sample of consecutive women who met the WHO clinical criteria for puerperal sepsis 3 was used for the present subanalysis. The inclusion criteria were assessed through face-to-face interviews and clinical examinations. To be eligible for inclusion women needed a clinical diagnosis of puerperal sepsis based on WHO criteria. The exclusion criteria were isolated extragenital infection and the inability to provide informed consent.
Demographic data were collected using an interviewer-administered
questionnaire. An endocervical swab and a blood sample were collected for microbial culture and susceptibility testing at the time of hospital admission, preferably before administration of antibiotics. 9 Information regarding any prior antibiotic administration before sample collection was captured using a case investigation form. 8 Microbial culture and susceptibility testing were performed as described previously. 8 Testing for HIV infection is routine standard of care among
Zimbabwean women during the prenatal period and breastfeeding, with such testing offered using an opt-out approach. 
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Women were admitted to hospital and managed as per routine standard of care by the on-call physicians. Results of microbial culture and sensitivity testing were provided by the present study researchers to the attending physicians, who used them at their discretion. Renal function was also tested at hospital admission and monitored as per the attending physician's discretion until hospital discharge. Women were followed-up until either discharge from hospital or death from peuerperal sepsis-related complications.
Medical records from local clinics, hospitals, and laboratories were Patient characteristics were expressed as number (percentages).
Descriptive statistics were expressed as mean (standard deviation)
for quantitative variables that were normally distributed. Proportions, categorical values, and means were compared using the Z test, Fisher exact test, and t test. A P value of less than 0.05 was considered to be statistically significant.
| RESULTS
A total of 151 women met the WHO criteria for puerperal sepsis The characteristics of the participants are outlined in Table S1 .
When compared with women who did not have HIV, women with HIV were more likely to be single (P=0.027); attend fewer prenatal clinic visits (P=0.006); deliver before term (P=0.035); and deliver at home (P=0.010).
Analysis of the potential association of HIV-infection status with
the clinical course of puerperal sepsis is outlined in Table 1 . No statistically significant between-group differences were found.
Valid CD4-positive T cell counts were available for 29 of the 33 patients who had HIV. One woman declined to undergo testing and three women were discharged from hospital before collection of a sample. The CD4-positive T cell counts were as follows: >500/mm ; Table S2 ).
In all, 23 (69.7%) of the 33 women who had HIV were receiving ART. Infection with HIV was first diagnosed at the time of hospital admission for puerperal sepsis among the remaining 10 (30.3%) women who were not receiving ART. Seven (70%) of these 10 women had not attended any prenatal care visits and three (30%) had declined HIV testing during prenatal visits before the development of puerperal sepsis.
The mean time to onset of puerperal sepsis was 10.2 days among women using ART versus 7.8 days among women who were not using ART (P=0.724). The mean length of hospital stay was 9.8 and 14.5 days in the ART and no ART groups, respectively (P=0.316). As shown in Table 3 , use of ART was not related to the clinical course of puerperal sepsis.
Of the 23 women receiving ART, 11 (48%) had been undergoing treatment for greater than 6 months and 12 (52%) had been undergoing treatment for less than 6 months. The mean time to onset of puerperal sepsis was 12.1 days among women who had used ART for less than 6 months versus 7.9 days among women who had used ART for greater than 6 months (P=0.331). The mean length of hospital stay was 11.7 and 7.7 days among women who had used ART for less than 6 months or greater than 6 months, respectively (P=0.398). As shown in Table 4 , duration of ART use was not related to the clinical course of puerperal sepsis.
T A B L E T 
| DISCUSSION
In the present study, severe immunosuppression arising from HIV infection was associated with an increased length of hospital stay for puerperal sepsis among women attending two tertiary hospitals in Zimbabwe.
Although infection with HIV did not appear to appreciably alter the clinical course of puerperal sepsis in the present study, severe immunosuppression among women with HIV was found to be a risk factor for prolonged hospitalization. A clinically significant trend toward early onset of puerperal sepsis and increased complication rates was observed among women with severe immunosuppression. This finding was consistent with previous work by Cohen et al. 12 who showed that women. 12, 17, 18 In a case-control study, HIV-infected women exhibited more severe clinical manifestations of pelvic inflammatory disease than did their uninfected counterparts, with no effect on microbial cause or response to antibiotic treatment. 18 The present study found that women with HIV tended to be single mothers; attend fewer prenatal visits than women who did not have HIV; deliver at preterm; and deliver at home. The opportunity to detect and alleviate these interlinked risk factors for poor obstetric outcomes is missed when women do not attend prenatal care or fail to undergo delivery in the presence of a skilled healthcare provider. Therefore, it is essential to provide health education and affordable obstetric care in low-resource settings to encourage women to seek prenatal care.
The major limitation of the present study was the small number of women included in the group with HIV. This factor might have precluded detection of important differences in bacteriology and clinical outcomes based on HIV status, level of immunosuppression, and use of ART. Data on viral load were not available for all of the women with HIV; therefore, the effect of virologic control on the course of puerperal sepsis was unknown. Despite the above limitations, the present study provided preliminary data in a low-resource setting that should now be verified in a large study.
In conclusion, severe immunosuppression was found to be an independent risk factor for prolonged hospitalization among women with HIV who had puerperal sepsis. Clinicians managing severely immunocompromised women should be meticulous and vigilant for clinical complications.
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Additional supporting information may be found online in the Supporting Information section at the end of the article. Table S1 . Demographic characteristics and risk factors for puerperal sepsis among the participants (n=151). Table S2 . The clinical course of puerperal sepsis among the women who had HIV without severe immunosuppression (n=22).
